The association between sickness presence (SP), sickness absence (SA) and health is not well known although research on these phenomena has grown in recent years.
Introduction
The link between sickness absence (SA) and sickness presence (SP) is not well known although research on these phenomena has grown in recent years. Some employees may have SA with relatively minor health problems, while others go to work despite poor health. Some studies have also found that both SP and SA are related to subsequent poor health and that individuals with high levels of SP and SA have worse health outcomes [1, 2] . Studies on SP and SA have been conducted in many countries in recent years, but the focus varies greatly among these studies [3, 4] . Studies of SP have identified a number of factors concerning prevalence in different occupational groups [5] , determinants [4] , health consequences [6, 7] , and effects on productivity [8, 9] . A review of Swedish studies from 2003 did not identify any that dealt with the effect SP may have on SA or on other aspects of individual health [10] .
However, more recent studies have identified a number of negative consequences of long-term SA, such as passivity, social isolation, decreased mental well-being, impaired self-image and deteriorating career prospects [11, 12] . Most of these studies have been cross-sectional, and only a few prospective studies on the effects of prolonged SA have yet been published. A Finnish prospective study based on employees in the public sector showed a correlation between SA and future self-rated health (SRH) [13] . In a Swedish study, women showed both negative and positive changes in physical health after long-term SA [14] . In a cohort study of Swedish employees, it was shown that among individuals who had engaged in SP, there was an increased risk of SA 1 year later. The reverse was also true as SA was associated with increased SP 1 year later [7] . Most research has focused on either SP or SA, while only a few studies have examined different combinations of SP and SA in different employee groups and what effects these combinations may have. Recently, a study of the long-term effects of SP and SA among health-care workers tried to identify 'balanced work attendance' [15] . The study found that having a few days of SA but no SP was associated with sustained health and productivity, while SP was associated with poor health, future SA and decreased productivity. The first aim of our study was to identify the individual background factors and work-related factors common to individuals with various combinations of SP and SA over a 1-year period. A second aim was to identify the health outcomes of different combinations of SP and SA, controlling for background factors, previous health and work-related factors.
Methods
The study group was derived from the Swedish Working Life Cohort, which consists of a random sample of 5009 people of the total Swedish population [16] . In all, 2349, 2324 and 2198 working individuals, aged 25- 50 in 2004, participated in the interviews and  completed a questionnaire in 2004, 2005 and 2006, respectively. The study group consisted of the 1886 individuals who responded in all the 3 years. As SP and SA are the focus in this study, individuals outside the labour market and those who were temporarily unemployed were excluded.
Self-reported SP [17] was measured in this study using the question: 'Has it happened over the previous 12 months that you have gone to work despite feeling that you really should have taken sick leave because of your state of health?' The 5-point scale was dichotomized into the following: I have not been sick during the past 12 months/no, never/yes, once (low SP) and yes, 2-5 times/more than five times (high SP). Test-retest reliability for this question [18] reported a value of 0.58 (P < 0.01).
Self-reported SA was measured using the question: 'How many days over the past 12 months have you been off work due to sickness (SA, receiving health care, under medical treatment or under medical investigation)?' The 5-point scale was dichotomized into the following: none/ less than a week (low SA) and 1 week or more (high SA). Four combinations were created; low SP/low SA, low SP/ high SA, high SP/low SA and high SP/high SA.
Four outcomes were analysed. General SRH was measured using the question: 'How do you rate your general state of health?' [19] . To measure physical complaints, a 5-item mean value index was used [16] , comprising complaints about pain in the lower or upper back, the shoulders, the hips and the wrists. To assess work ability, the Work Ability Index (WAI) was used with a 5-item scale [20] . The WAI instrument has been found to have acceptable test-retest reliability [21] . Mental wellbeing was measured using a 10-item index [16] .
Age was broken down into five categories, and education was separated into two categories (see Table 1 ). Employment sector or type of work was based on the Nordic classification of occupations [22] . The individuals were divided into working with 'people', working with 'symbols' and working with 'things'. Socioeconomic position was divided into three categories. Having children under 16 years living at home was classified into yes and no. Financial stability was measured with the question: 'If an unforeseen situation should suddenly arise in which you had to acquire 14 000 crowns (about 1000 pounds) in a week, could you manage this?' The original response alternatives were dichotomized into the following: yes, always/yes, normally and no, normally not/no, never.
Work demands and control were measured using an index suggested by Karasek et al. [23] . 'Locked-in' position was measured by two items related to whether an individual reports that he or she is working in the desired occupation or at the desired workplace [24] . 'Locked-in' denotes individuals who are neither in the desired occupation nor at the desired workplace, as well as those not in the desired occupation but at the desired workplace or vice versa. 'Not locked-in' denotes those in the desired occupation and at the desired workplace.
Alternatives to SA were measured with the following question [25] : 'Have you during the past 12 months taken vacation/compensation/flexitime days instead of reporting sick when you have been unwell?' The 5-point scale was reclassified into: not applicable-I have not been ill during the past 12 months, once, 2-5 times/>5 times.
An indicator of irreplaceability or the degree to which an individual's obligations can be carried out was captured through the question, 'Would your work be done by someone else?' The four response categories were collapsed into: yes, always/yes, normally and no, normally not/no, never.
Conflict between work and private life was assessed through three items [16] : 'Work-to-family-conflict', 'Family-to-work-conflict' and 'Work affected by private obligations'. All three items were dichotomized into: happens every day/happens every week and no, rarely/never. The third item was used as a confounder in the regression analyses. To detect factors that affect the four different combinations of SP and SA, a cross-tabulation was formed and chi square tests were calculated. This included the above-mentioned background factors, work-related factors, work and family conflict factors and health factors. In a second step, multiple logistic regression analyses were conducted for each combination of SP and SA, respectively, including stepwise controls for background 
Results
In the study group of 1886 employed individuals, 757 reported low degrees of both SP and SA (Table 1) . Just over 400 individuals reported high degrees of both SP and SA. There were also significant differences between the four categories of combinations of SP and SA with respect to demographic and work-related factors. Women were more often found in the high SP/high SA group than the men, while the age distribution was more balanced in the four categories. Individuals without financial stability were over-represented in the high SP/high SA category. Among those with a university degree, a higher proportion were in the low SP/low SA category.
People in professional occupations were well represented in the low SP/low SA group and in the high SP/ low SA group. With regard to the occupational categorizations of people, things or symbols, people working with symbols were highly represented in the low SP/low SA group.
Those with high demands at work were common in both categories with high SP, whereas those with low control at work were over-represented in the categories with both high SP and high SA. Those who reported using vacation, compensation or flexitime days when feeling sick on multiple occasions were over-represented in both groups with high SP. Individuals who reported that they are irreplaceable were more often found in either the low SP/low SA group or the high SP/low SA group.
For all three of the indicators of conflict between work and family life, those who reported a higher degree of family-related conflict were over-represented in the high SP/low SA category.
In the stepwise regression the crude odds ratios showed that all four health aspects were most negatively affected among those who were in the high SP/high SA group the preceding year (Table 2) . When the different background factors and work-related factors were controlled for there were still distinct significant differences between the groups. Generally, the highest estimates of negative health indicators were found for those with a combination of high SP and high SA. When the health variables for the previous year were also introduced there was a slightly greater change in the results, but for those in the high SP/low SA and high SP/high SA groups the odds ratios for future SRH problems remained significant and high. The odds ratios for health problems were between 1.49 (95% CI: 1.02-2.18) and 2.64 (95% CI: 1.81-3.85) higher among those with both high SP and high SA. For individuals who had high SP but low SA, the significant odds ratios for the different health indicators were between 1.54 (95% CI: 1.13-2.10) and 1.94 (95% CI: 1.40-2.69). The odds ratio for poor mental well-being was raised in this group, and the odds ratio was even higher than for the high SP/high SA group. Dichotomized at median. c The 5-point scale was dichotomized into 1-2, good (very good/rather good) and 3-5, poor (variable/rather poor/very). 
Discussion
The results of this study show that having both high SP and high SA was more common among women and those with financial instability, low education, poor health and who often used vacation time when sick. All of the combinations of frequent SP and frequent SA were related to negative values in the four aspects of health measured 1 year later.
The main strength of the study was its three-wave cohort design. This enabled measurement of background, work and health factors, the exposures (SP and SA) and the health outcomes at different points in time. This reduced some of the problem of attrition of individuals with health problems, who may respond differently to questions about work-related factors than those without a health problem. Other strengths were the large size of the sample and the availability of confounders. An additional advantage was the representative sample of the Swedish general working population allowing findings to be generalized to different occupational groups.
However, the study also had limitations. Firstly, the follow-up response rate was lower due to non-participation. The low response rate could introduce bias since healthy people may be more likely to participate than those with health problems.
Secondly, missing data for some of the items also lowered the numbers in the regression analyses. Thirdly, inquiring about the previous 12 months' experience of SP and SA could have led to recall bias. According to Dutch research, a recall period of no more than 2 months is re commended for self-reported SA [26] . However, a high level of agreement has been found between self-reported and registry data on SA over the 12 months in this study [7] . Voss et al. [27] also found good agreement between self-reported SA and registry information in Sweden.
In the first wave of SP research, it was often assumed that SP and SA were different with respect to health consequences as it was presumed that individuals with more serious health problems would have SA while those with minor health problems would choose to go to work. Recent research has shown that the relationship between SP and SA is more complicated as the frequent use of SP seems to increase the risk of future SA and that some individuals report having both high SP and high SA within the same time period [6, 7] .
The high SP/low SA category was dominated by males, professionals, those with high demands at work and those who reported that they were irreplaceable. In Data presented as crude and adjusted OR with 95% CI. Significant ORs in bold (P ≤ 0.05). Model 1: crude. Model 2: adjusted for age, sex, financial stability, education, and occupational category (T1). Model 3: also adjusted for demands at work, control at work, locked-in position, irreplaceability, alternatives to sick-leave, and work-to-family conflict (T1). Model 4: also adjusted for self-rated health, work ability, physical complaints, and mental well-being (T1).
this group, work-to-family conflict and family-to-work conflict were also more common. All indicators of previous poor health were present in this group although they did not report high SA. These results are in line with a previous comparative study of physicians and white-collar employees, which showed that occupational factors affect the choice between SP and SA [28] . This mixed category with high SP and low SA showed similar risks for health problems in the 1-year follow-up even when confounders were controlled for. This group had generally lower crude odds ratios compared with those who compared to the High SP/High SA group. An important exception concerns future mental well-being, where this category indicated higher odds ratios for poor mental well-being.
The low SP/high SA group only showed elevated odds ratios for low work ability after adjusting for confounders. This may indicate that it is SA rather than SP that has the greatest effect on future work ability among the included health aspects. Although comparison is difficult since few studies have focused on individuals with high SP and low SA, the results are partly in line with one study on health care workers [15] .
This study showed that, after control for confounders including previous health, most of the negative health indicators were found to be associated with the different combinations of SP and SA. The high SP/high SA group showed the highest odds ratios for negative health outcomes in all four aspects of health except for mental well-being, for which the high SP/low SA group showed the highest odds ratio. These results are generally in line with previous studies on health outcomes of SP and SA [6, 7, [28] [29] [30] .
One way of interpreting the negative effects of both SP and SA on health is to consider the obvious fact that both presume poor health. The control for previous health may not have been able to measure differences in temporary health problems. This may mean that frequent SP and frequent SA simply are two indicators of poor health. Another way of interpreting the result is related to time. A person who has experienced minor health problems for a shorter time may attend work, while someone who has experienced such problems for a longer time may stay at home. The effect may be that some individuals with continued health problems will move from SP to SA. The differences between those who have high levels of both SP and SA, however, seem to be related to the mental versus physical dimension as well. The high SP/low SA group differs from the high SP/high SA in that their odds ratios for poor mental well-being was high, and they showed lower degrees of future work ability and fewer physical complaints. This may indicate that their health status has changed over time and thus why the individuals in these groups decided to either stay at home or go to work when sick. Much more detailed data on change over time would be needed to test this.
In conclusion, a combination of SP and SA is a more accurate indicator of an individual's future health status than SP or SA alone and would provide a better foundation for practical health-promoting work. Occupational medicine practitioners should specifically be aware of employees who are frequently using SP and SA as a sign of increasing future health risks and decreasing work ability.
Key points
• The combination of frequent sickness presence and frequent sickness absence is related to negative values in self-rated health, work ability, physical complaints and mental well-being 1 year later even after control for confounders.
• The odds ratio for poor mental well-being was higher among those with frequent sickness presence and low sickness absence than among those with high sickness presence and high sickness absence.
• Occupational health services should be concerned with employees who report frequent use of both sickness presence and sickness absence as these indicated high risks of future reduced work ability. 
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